The effects of high phenylalanine concentration on chick embryonic development.
Cells from a particular portion of the cranial neural crest (cardiac neural crest) migrate from the neural fold into pharyngeal arches 3, 4 and 6, where they provide the support for the endothelium of the aortic arch arteries, and by migration into the outflow tract become involved in septation of the truncus arteriosus. Ablation of the premigratory cardiac neural crest results in persistent truncus arteriosus and other defects reminiscent of the DiGeorge syndrome in man. Removal of a small area of the cardiac neural crest causes a spectrum of heart defects classified together as dextraposed aorta including changes like that of Fallot's tetralogy in man. Some inflow tract anomalies have also been found. Pilot studies injecting phenylalanine into developing chick embryos at a very early stage had little effect on embryo viability or on the incidence of congenital heart defects. However, sham-treated animals produced predominantly small simple ventricular septal defects but phenylalanine-treated embryos had more serious and complex heart anomalies. It is not possible to say yet that congenital heart disease in the offspring of mothers with untreated phenylketonuria is due to phenylalanine-induced damage to the neural crest, but the pilot studies in chick suggest that this idea is worth pursuing.